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DETAILED ACTION 

1 . Please note that the examiner has changed. 

Response to Arguments 

2. Applicant's arguments filed 05/22/2008 have been fully considered but they are 
not persuasive. 

Applicant argues that Kozlowski's differential circuit is not a calibration circuit. 
The examiner points out that in 4:42-45 that the amplifier speeds up the load FET's self- 
adjustment process in turn acting as a calibration circuit. 

Applicants arguments regarding the Kakaumoto reference and the calibration 
circuit are moot based on the response above. 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 11, 20, 21, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No. 5,929,434 to Kozlowski et al. in view of Official Notice. 

As for claim 11, Kozlowski etal. disclose an image sensor comprising: 
an array of pixels FIG 7, each pixel 10 and 17 comprising 
a photodiode 10, 

a semiconductor device having a capacitance FIG 1:12 and being connected to 
said photodiode (Column 3, lines 26-29) and operating based upon a sub-threshold 
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(Column 4, lines 10-12) for providing a signal that is proportional to a logarithm of light 
intensity on said photodiode (Column 5, lines 45-48), and 

a calibration circuit FIG 6 having a capacitance which is stated to be useable in 
the circuit of FIG 1 in place of FIG 1:16 (Column 6, lines 52-53) and for applying a 
voltage across the capacitance associated with said semiconductor device and said 
calibration circuit for producing a current within said pixel (Column 6, lines 52-63). 

The Kozlowski reference however fails to teach that the reference voltage in use 
has a constant rate of change and produces a constant current. 

Official Notice is taken that both the concept and the advantages of providing a 
voltage with a constant rate of change, such as a ramp voltage, as the reference 
voltage Vref for FIG 6 is well known and expected in the art. Also since the current is 
dependent on the capacitance and the rate of change of the voltage we would have a 
constant current. It would have been obvious to one or ordinary skill in the art prior to 
applicant's invention to use a voltage with a constant rate of change, such as a ramp 
voltage, for the motivation of steady change and stability in the feedback loop. 

As for claim 20, Kozlowski et al. disclose an image sensor comprising: 

an array of pixels FIG 7, each pixel 10 and 17 comprising 

a photodiode 10, 

a semiconductor device having a capacitance FIG 1:12 and being connected to 
said photodiode (Column 3, lines 26-29); and 

a calibration circuit FIG 6 having a capacitance which is stated to be useable in 
the circuit of FIG 1 in place of FIG 1:16 (Column 6, lines 52-53) and for applying a 
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voltage across the capacitance associated with said semiconductor device and said 
calibration circuit for producing a current within said pixel (Column 6, lines 52-63). 

The Kozlowski reference however fails to teach that the voltage produces a 
constant current. 

Official Notice is taken that both the concept and the advantages of providing a 
voltage with a constant rate of change, such as a ramp voltage, as the reference 
voltage Vref for FIG 6 is well known and expected in the art which would in turn produce 
a constant current, since the current is dependent on the capacitance and the rate of 
change of the voltage we would have a constant current. It would have been obvious to 
one or ordinary skill in the art prior to applicant's invention to use a voltage with a 
constant rate of change, such as a ramp voltage, for the motivation of steady change 
and stability in the feedback loop. 

As for claim 21, Kozlowski etal. disclose an image sensor according to claim 20, 
wherein the image sensor is operating in a logarithmic mode (Column 4, lines 10-12 and 
Column 5, lines 45-48). 

As for claim 30, Kozlowski etal. disclose a method for calibrating an image 
sensor operating in a logarithmic mode (Column 5, lines 45-48 and Column 6, line 52 - 
Column 7, line 8), the image sensor comprising an array of pixels FIG 7, each pixel 
comprising a photodiode 10, a semiconductor device having a capacitance FIG 1:12 
and connected to the photodiode (Column 3, lines 26-29), and a calibration circuit FIG 6 
having a capacitance which is stated to be useable in the circuit of FIG 1 in place of FIG 
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1:16 (Column 6, lines 52-53) and being connected to the semiconductor device as can 
be seen in FIG 1, the method comprising: 

applying a voltage across the capacitance associated with the semiconductor 
device and the calibration circuit for producing a current within the pixel during 
calibration (Column 6, lines 52-63). 

The Kozlowski reference however fails to teach that the reference voltage in use 
has a constant rate of change and produces a constant current. 

Official Notice is taken that both the concept and the advantages of providing a 
voltage with a constant rate of change, such as a ramp voltage, as the reference 
voltage Vref for FIG 6 is well known and expected in the art. Also since the current is 
dependent on the capacitance and the rate of change of the voltage we would have a 
constant current. It would have been obvious to one or ordinary skill in the art prior to 
applicant's invention to use a voltage with a constant rate of change, such as a ramp 
voltage, for the motivation of steady change and stability in the feedback loop. 

5. Claims 12-19, 22-29, and 31-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No. 5,929,434 to Kozlowski et al. in view of US Publication 
No. 2003/0214591 A1 to Kakumoto, Tomokazu. 

As for claim 12, an image sensor according to claim 1 1 was disclosed by the 
Kozlowski reference, however it failed to teach one wherein each pixel further 
comprises a switching device between said photodiode and said semiconductor device, 



Application/Control Number: 10/820,463 Page 6 

Art Unit: 2622 

said switching device being operable during calibration for isolating said photodiode 
from said semiconductor device. 

Kakumoto, Tomokazu, however, teaches this aspect, as can be seen in FIG 
2:T1 and discussed in Paragraphs 41 and 45. 

The Kozlowski reference and the Kakumoto reference are analogous arts 
because both are in the same field of endeavor of producing a voltage that is 
logarithmically proportional to a photocurrent. It would have been obvious to one of 
ordinary skill in the art prior to applicant's invention to apply the switching device taught 
in the Kakumoto reference onto the invention of the Kozlowski reference for the 
motivation of isolating any photocurrents from entering during the stabilizing of the 
calibration. 

As for claim 13, the Kozlowski reference in view of the Kakumoto reference 
discloses an image sensor according to claim 12, wherein said calibration circuit 
comprises an amplifier FIG 6 having an inverting input 74 for receiving the signal from 
said semiconductor device V., a non-inverting input 72 for receiving a reference voltage 
Vref, and an output V Q for providing a pixel output signal. 

As for claim 14, the Kozlowski reference in view of the Kakumoto reference 
discloses an image sensor according to claim 13, wherein the reference voltage 
comprises a ramp voltage for providing the voltage having the constant rate of change 
was discussed in the rejection to claim 1 1 . 

As for claim 15, the Kozlowski reference in view of the Kakumoto reference 
discloses an image sensor according to claim 14, but fails to teach one wherein the 
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ramp voltage is also applied at a beginning of an image-capturing operation of said 
pixel. 

It would however have been obvious to one of ordinary skill in the art to apply the 
reference voltage, which has been established that it could be a ramp voltage, at the 
beginning of an image-capturing operation for the motivation of keeping the amplifier 
balanced from the start without having to rely completely on the Wilson load of FIG 6 in 
the Kozlowski reference, as Kozlowski has discussed that the more negative the input 
voltage is to the quiescent case the more unbalance the amplifier becomes (Column 6, 
line 64 - Column 7, line 8). So by applying the ramp voltage since the beginning, the 
quiescent case can be altered. 

As for claim 16, the Kozlowski reference in view of the Kakumoto reference 
discloses an image sensor according to claim 13, further comprising a feedback loop 
between the output of said amplifier and said semiconductor device as can be seen in 
FIG 1 :16 of the Kozlowski reference, the feedback loop for controlling said 
semiconductor device as can be seen in FIG 1 that the output is connected to the gate 
of the semiconductor device 12. 

As for claim 17, the Kozlowski reference in view of the Kakumoto reference 
discloses an image sensor according to claim 13, wherein each pixel has an image area 
associated therewith as can be seen in FIG 7. However, the Kozlowski reference in 
view of the Kakumoto reference fails to teach an image sensor where the amplifier for 
each respective pixel is completely within the corresponding image area. However, it 
would have been an obvious matter of design preference to put the amplifier completely 
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within the corresponding image area, completely outside of it, or partly within it, in order 
to accommodate to different structural desires, and since applicant has not disclosed 
that putting the amplifier completely within the corresponding image area solves any 
stated problem or is for any particular purpose and it appears that the invention would 
perform equally well with the amplifier placed anywhere else. Absent any convincing 
showing of the criticality of the design, this particular design is nothing more than the 
inventor's choice without thereby departing from the scope of the invention. In re 
Dailey, 149 USPQ 47 (CCPA 1976). 

As for claim 18, the Kozlowski reference in view of the Kakumoto reference 
discloses an image sensor according to claim 13, wherein each pixel has an image area 
associated therewith as can be seen in FIG 7. However, the Kozlowski reference in 
view of the Kakumoto reference fails to teach an image sensor where the amplifier for 
each respective pixel is partly within the corresponding image area. However, it would 
have been an obvious matter of design preference to put the amplifier completely within 
the corresponding image area, completely outside of it, or partly within it, in order to 
accommodate to different structural desires, and since applicant has not disclosed that 
putting the amplifier partly within the corresponding image area solves any stated 
problem or is for any particular purpose and it appears that the invention would perform 
equally well with the amplifier placed anywhere else. Absent any convincing showing of 
the criticality of the design, this particular design is nothing more than the inventor's 
choice without thereby departing from the scope of the invention. In re Dailey, 149 
USPQ 47 (CCPA 1976). 
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As for claim 19, the Kozlowski reference in view of the Kakumoto reference 
discloses an image sensor according to claim 13, wherein said semiconductor device 
FIG 1:12 of the Kozlowski reference comprises a transistor 12 comprising a conducting 
terminal 24, and wherein the capacitance is provided by a capacitance of the 
conducting terminal and a capacitance of the inverting input of said amplifier (between 
24 and 25) which would be evident when the switching device as discussed in claim 12 
is switched to isolate 24 and 25 from the photocurrent. 

As for claim 22, an image sensor according to claim 20, wherein each pixel 
further comprises a switching device between said photodiode and said semiconductor 
device, said switching device being operable during calibration for isolating said 
photodiode from said semiconductor device. See similar rejection to claim 12. 

As for claim 23, an image sensor according to claim 20, wherein said calibration 
circuit comprises an amplifier having an inverting input for receiving the signal from said 
semiconductor device, a non-inverting input for receiving a reference voltage, and an 
output for providing a pixel output signal. See similar rejection to claim 13. 

As for claim 24, an image sensor according to claim 23, wherein the reference 
voltage comprises a ramp voltage for providing the voltage having the constant rate of 
change. See similar rejection to claim 14. 

As for claim 25, an image sensor according to claim 24, wherein the ramp 
voltage is also applied at a beginning of an image-capturing operation of said pixel. See 
similar rejection to claim 15. 
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As for claim 26, an image sensor according to claim 23, further comprising a 
feedback loop between the output of said amplifier and said semiconductor device, the 
feedback loop for controlling said semiconductor device. See similar rejection to claim 
16. 

As for claim 27, an image sensor according to claim 23, wherein each pixel has 
an image area associated therewith, and said amplifier for each respective pixel is 
completely within the corresponding image area. See similar rejection to claim 17. 

As for claim 28, an image sensor according to claim 23, wherein each pixel has 
an image area associated therewith, and wherein said amplifier for each respective 
pixel is partly within the corresponding image area. See similar rejection to claim 18. 

As for claim 29, an image sensor according to claim 23, wherein said 
semiconductor device comprises a transistor comprising a conducting terminal, and 
wherein the capacitance is provided by a capacitance of the conducting terminal and a 
capacitance of the inverting input of said amplifier. See similar rejection to claim 19. 

As for claim 31 , a method according to claim 30 was disclosed by the Kozlowski 
reference, however it failed to teach one wherein each pixel further comprises a 
switching device between the photodiode and the semiconductor device where the 
method further comprises operating the switching device during calibration for isolating 
the photodiode from the semiconductor device. 

Kakumoto, Tomokazu, however, teaches this aspect, as can be seen in FIG 2:T1 
and discussed in Paragraphs 41 and 45. 
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The Kozlowski reference and the Kakumoto reference are analogous arts 
because both are in the same field of endeavor of producing a voltage that is 
logarithmically proportional to a photocurrent. It would have been obvious to one of 
ordinary skill in the art prior to applicant's invention to apply the switching device taught 
in the Kakumoto reference onto the invention of the Kozlowski reference for the 
motivation of isolating any photocurrents from entering during the stabilizing of the 
calibration. 

As for claim 32, the Kozlowski reference in view of the Kakumoto reference 
discloses a method according to claim 31, wherein the semiconductor device operates 
based upon a sub-threshold (Column 4, lines 10-12) for providing a signal that is 
proportional to a logarithm of light intensity on the photodiode (Column 5, lines 45-48), 
and the calibration circuit comprises an amplifier FIG 6 having an inverting input 74 for 
receiving the signal from said semiconductor device V., a non-inverting input 72 for 
receiving a reference voltage V ref , and an output V D for providing a pixel output signal. 

As for claim 33, the Kozlowski reference in view of the Kakumoto reference 
discloses a method according to claim 32, wherein the reference voltage comprises a 
ramp voltage for providing the voltage having the constant rate of change was 
discussed in the rejection to claim 30. 

As for claim 34, the Kozlowski reference in view of the Kakumoto reference 
discloses a method according to claim 33, but fails to teach one wherein the ramp 
voltage is applied as the reference voltage at a beginning of an image-capturing 
operation of the pixel. 
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It would however have been obvious to one of ordinary skill in the art to apply the 
reference voltage, which has been established that it could be a ramp voltage, at the 
beginning of an image-capturing operation for the motivation of keeping the amplifier 
balanced from the start without having to rely completely on the Wilson load of FIG 6 in 
the Kozlowski reference, as Kozlowski has discussed that the more negative the input 
voltage is to the quiescent case the more unbalance the amplifier becomes (Column 6, 
line 64 - Column 7, line 8). So by applying the ramp voltage since the beginning, the 
quiescent case can be altered. 

As for claim 35, the Kozlowski reference in view of the Kakumoto reference 
discloses a method according to claim 32, wherein each pixel further comprises a 
feedback loop between the output of the amplifier and the semiconductor device as can 
be seen in FIG 1 :16 of the Kozlowski reference, the feedback loop for controlling the 
semiconductor device as can be seen in FIG 1 that the output is connected to the gate 
of the semiconductor device 12.. 

As for claim 36, the Kozlowski reference in view of the Kakumoto reference 
discloses a method according to claim 32, wherein each pixel has an image area 
associated therewith as can be seen in FIG 7. However, the Kozlowski reference in 
view of the Kakumoto reference fails to teach an image sensor where the amplifier for 
each respective pixel is completely within the corresponding image area. However, it 
would have been an obvious matter of design preference to put the amplifier completely 
within the corresponding image area, completely outside of it, or partly within it, in order 
to accommodate to different structural desires, and since applicant has not disclosed 
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that putting the amplifier completely within the corresponding image area solves any 
stated problem or is for any particular purpose and it appears that the invention would 
perform equally well with the amplifier placed anywhere else. Absent any convincing 
showing of the criticality of the design, this particular design is nothing more than the 
inventor's choice without thereby departing from the scope of the invention. In re 
Dailey, 149 USPQ 47 (CCPA 1976). 

As for claim 37, the Kozlowski reference in view of the Kakumoto reference 
discloses a method according to claim 32, wherein each pixel has an image area 
associated therewith as can be seen in FIG 7. However, the Kozlowski reference in 
view of the Kakumoto reference fails to teach an image sensor where the amplifier for 
each respective pixel is partly within the corresponding image area. However, it would 
have been an obvious matter of design preference to put the amplifier completely within 
the corresponding image area, completely outside of it, or partly within it, in order to 
accommodate to different structural desires, and since applicant has not disclosed that 
putting the amplifier partly within the corresponding image area solves any stated 
problem or is for any particular purpose and it appears that the invention would perform 
equally well with the amplifier placed anywhere else. Absent any convincing showing of 
the criticality of the design, this particular design is nothing more than the inventor's 
choice without thereby departing from the scope of the invention. In re Dailey, 149 
USPQ 47 (CCPA 1976). 

As for claim 38, the Kozlowski reference in view of the Kakumoto reference 
discloses a method according to claim 32, wherein the semiconductor device FIG 1:12 
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of the Kozlowski reference comprises a transistor 12 comprising a conducting terminal 
24, and wherein the capacitance is provided by a capacitance of the conducting 
terminal and a capacitance of the inverting input of the amplifier (between 24 and 25) 
which would be evident when the switching device as discussed in claim 31 is switched 
to isolate 24 and 25 from the photocurrent. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NICHOLAS G. GILES whose telephone number is 
(571)272-2824. The examiner can normally be reached on Monday through Friday from 
7:30am to 4:00pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Ometz can be reached on (571 ) 272-7593. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/NG/ 

08/07/2008 



/Ngoc-Yen T. VU/ 
Supervisory Patent Examiner, Art Unit 2622 



